This paper addresses the fraught relationships among commodity trade, urban economic development and the environment in the world's largest rainforest reserve, in a historical narrative fashion. The conceptual framework in which we position this narrative is provided by Hesse (2010), in the "site" and "situation" dimensions of the interaction between places or locales on the one hand, and material flows or global value chains on the other. It is argued that the assemblage of both site and situation is what shapes the wealth of cities. The case study of Manaus and Belém shows how the rapid urbanization of the Amazon rainforest is accompanied by the growth of shipping as "new" commodities are being extracted from the jungle interior.
Introduction
This chapter deals with the impact of freight movements on urban economic development in the Amazon basin. The mighty river Amazon has long served as the major expressway for both indigenous people and colonial trade. Cities such as Belém and Manaus thrived in the late nineteenth century on the basis of commodity trade, particularly rubber. When rubber trade for the global markets moved from Brazil to Southeast Asia in the first half of the twentieth century, these cities went into urban economic decline. Since the early 1980s, Amazonia underwent a process of rapid urbanization. More recently, Amazon shipping is on the rise again as 'new' commodities are being extracted from the jungle interior. These developments are accommodated by new private and public investments in port infrastructure, as well as Brazil's overall economic growth. But while Manaus is experiencing an economic boom -largely due to its Free Trade Zone and its hub location the coastal city of Belém is running the risk of being bypassed by these new commodity flows which consequently affects the city's ability to upgrade its urban economic profile.
As such this chapter describes the economic fortunes of two Amazon cities in a historical narrative fashion. The conceptual framework in which we position this narrative is provided by Markus Hesse (2010) on the 'site' and 'situation' dimensions of the interaction between places or locales on the one hand, and material flows or value chains on the other. As Hesse (2010) argues, cities are the agglomerated outcomes of, and prosper due to, the assemblage of both site and situation. In other words, it is the relational interface between locational assets (including not only classical production factors, but also territorialized institutions or locally based routines and skills), the actual material flows or goods movement, and the management and governance of these flows that shape the fortunes of cities.
The dynamics and geography of assemblage has changed considerably since the 1980s as a result of the integration of world trade and disintegration of production systems (Feenstra 1998) , generating a new spatial division of labor at a global scale (Fröbel et al.1980) . The result of this process of accelerated globalization is that the movement of particular commodities and components have become both more spatially dispersed and spatially extended, while at the same time organized according to logistics principles of just-in-time, reliability and flexibility. This development is conceptualized by economic geographers as the emergence of Global Production Networks (Coe et al. 2004 ) and what transport economists call global supply chain systems (Robinson 2002) .
At the same time, cities as gateways or hubs still need to spatially accommodate physical goods movement itself with all kinds of externalities taking place. Some of the goods movement is to supply the metropolitan region with the necessary consumer goods and production inputs, allowing local businesses to function, jobs to be filled and taxes to be raised. Goods movement, however, creates negative social costs in terms of congestion and pollution which might result in local political resistance. At the same time increasing land values in the urban core will systematically displace low valued distribution facilities (nearby the core) to the urban fringe and, as such, further drive up the costs of transport to service that same urban economic core. In other cases, however, the majority of the goods movement in the region is destined for distant hinterlands. In these cases, much of the negative externalities will reside locally with value capture taking place outside the region. Policymakers and politicians are then confronted with the dilemma to accommodate such freight flows at all or whether they should opt for more valued urban functions to be developed.
A change in direction is not easily made as the government's powers are limited, while sunk costs in infrastructure, natural resource dependency and vested industrial interests might shape the development agenda into certain paths for decades to come (Martin and Sunley 2006) .
In terms of policymaking, assemblage is then the objective of what Coe et al. (2004) refer to as strategic coupling, which can be understood as the capacity of actors to match critical local and regional assets (understood as 'site') with the demands of actors operating in global chains or flows.
These assets do not only include infrastructure provision (e.g. a deepwater port or a fiber optics network), but also the availability of a skilled labor force, of favorable government regulations and of a well-informed and equally equipped government agency (Hall and Jacobs 2010) . Much in terms of strategic coupling or assemblage is dependent, however, on the economic value and social costs generated and on the agenda of the actors involved. These actors hold different degrees of power and operate under various contexts and at various spatial scales: from the local to the global. Such a perspective implies extending the notion of 'situation' beyond the mere physical connections of a location with the urban system at large by including a relational dimension.
'Situation' from a relational perspective thus includes the connectivities that exist through social networks, governance arrangements and corporate ties.
Against this background, the chapter raises the threefold question of how the Amazon cities of Belém and Manaus have been historically inserted in the global material flows of particular commodities, what explains their divergent development paths in the late twentieth century and how are they coping with new economic opportunities provided by Brazil's current commodity boom in terms of sustainable development. In this chapter we refer to Amazonia as the loosely defined, and not formally established, wider region that encompasses the Amazon rainforest.
It includes several states under the federal structure of Brazil, of which the state of Amazonas (capital: Manaus) is the largest in terms rainforest reserve and the state of Para (capital: Belém) in terms of economic output.
This chapter is structured as follows. First we describe and explain the economic rise and fall of the cities of Belém and Manaus as result of the rubber boom of the early twentieth century.
In the third section we provide an overview of the urbanization of Amazonia that followed during the second half the twentieth century, in particular describing the establishment of the Manaus Free Trade Zone. In the fourth section the ports in Amazonia are positioned within the overall Brazilian transportation system, highlighting how these transport activities and commodity chains are accommodated in space within the metropolitan regions of Manaus and Belém. In addition, we compare the urban economies of Manaus and Belém in terms of freight transportation activity using statistical data. In the fifth section, we address the question of assemblage in the two port cities in the context of Brazil's current commodity boom. In the conclusions we draw out implications for the future of sustainable development and for further research.
The Amazon Rubber Boom 1870-1920
The first and most pronounced urban and economic development phase of the Amazon Basin has been, without doubt, the Rubber Boom period at the end of the nineteenth century. During this period per capita incomes climbed by 800 per cent, the regional population grew by almost 400 per cent and the Amazon outback became formally integrated within both the national political system and the international market economy (Braham and Coomes 1994) . The port city of Belém, and anus at a later stage, witnessed an unprecedented urban economic boom with both cities rivaling each other with development projects of urban grandeur as is still exemplified by their well-known opera houses.
The Rubber Boom started with the enormous rise of demand for the product in North America and Europe during the close of the nineteenth century. The Amazon provided this 'new' commodity in plenty, but its extraction from a remote jungle interior was far from without costs. Its remote and poorly accessible location in combination with its harsh terrain and lack of enforcement of the rule of law increased the price of the commodity enormously. Transshipment costs were in general high, lthough barging along the Amazon River provided some relative relief. Interesting in this context is hat the Brazilian government granted long term concessions to foreign companies to expand and perate the port facilities: British Manaos Harbour Limited in Manaus and the US Port of Para ompany in Belém. What was more, the rubber supply from the Amazon was of the 'wild' sort, herefore not rationally cultivated and subject to supply elasticity in global markets. This supply elasticity in combination with increased demands from the global market led to a further ncrease in price and contributed to the regional-frontier boom economy.
The Amazon rubber boom has been relatively well documented, as have the factors explaining its decline (Coomes and Braham 1994) . The first and foremost reason is the rise of competitive plantation rubber from former British colonies in Ceylon and Malaysia which guaranteed more reliable supplies and which was also far easier to ship. Yet, as Braham and Coomes (1994) insist, explanations of this historical bubble-bursting should also be grounded in a more post-structuralist narrative, one which also highlights the endogenous failures of the Amazon rubber industry to counter its global challenge. For example, the urban economies of the Amazon suffered what economic geographers would call 'lock-in'. Both labor and capital were benefitting from the high returns of rubber extraction. Likewise, the state benefitted enormously through taxation on imports and exports and with the revenues largely reinvested in facilitating the rubber extraction activities further in the jungle interior. Yet while the cities of Belém and Manaus were competing with each other on the basis of conspicuous consumption and real estate projects, they failed to economically diversify. Investments in extraction and transshipment facilities proved to be highly specific to rubber extraction and therefore unsuitable for other uses, while technological spillovers to other industries were minimal. After the collapse of rubber prices, most of the mobile capital was emoved from the region, "leaving decaying urban splendor as a haunting reminder of the earlier oom" (Braham and Coomes 1994: 101) . Nonetheless, the federally supported colonisation program of the Amazon interior continued, largely in an uncontrolled manner, pushing further modernity into the jungle outback and often at the expense of indigenous people and their way of life. As such, the Rubber Boom period "created a legacy of urban-oriented bias that continues to shape Amazonian development" (Braham and Coomes, 1994:105) .
Modern Urbanization of the Amazon: Manaus vs. Belém
The Amazon Basin has historically been dominated by two cities: Belém and Manaus. While both cities prospered during the rubber boom (and underwent a similar decline afterwards), they experienced diverging development paths since the 1970s. Although both cities are by far the largest urban centers in Amazonia, the last decades can be characterized by an overall urbanization of the region. In 1960 only 37.5 per cent of the population in Amazonia lived in cities. By 1991 the urban population in Amazonia had already increased to 57.8 per cent (Bowder and Godfrey 1997). Although both Belém and Manaus experienced an absolute growth in population over the last decades, the relative share of Belém in the region's total population dropped considerably while Manaus' share almost doubled. In fact, of the top 10 cities in the Amazon, Belém actually experienced the lowest growth. What is more, since the late 1990s, Manaus surpassed Belém as the most populous city in the Amazon basin (see Table 1 ). Thus, it appears that in the late 1960s the government launched this FTZ program out of geostrategic interest in order to keep the region economically viable and integrated within the national economy as a means of guaranteeing territorial claims and political control. To some extent this can be considered a continuation of national policy during the time of the Rubber Boom, in which the Amazonian countries actively competed for dominion over the area by providing land concession to traders, setting up military outposts and investing in infrastructure . In this modern version, however, the Manaus FTZ resembles more of a 'growth pole' developed in many other industrialized countries around the world in which resources and wealth were transferred from the core to the periphery (Brenner 2004) . This federally planned concentration of urban economic development in Manaus also helped to prevent the uncontrolled settlement of the rainforest, although the poor quality of the soil and poor road accessibility likely did more to prevent large scale cultivation of rainforest in comparison to Para state. In the nineties when the economic opening occurred, the PIM had an industrial policy that focused on nationalization at any cost and high absorption of labor. The opening meant that companies in the Hub had to face competition from products from all over the world, the same as theirs but at a lower price and with superior quality. We had to change our industrial policy. Due to lack of road and rail infrastructure, barge shipping remains the most important mode of transport in this remote region. There are in fact many smaller river ports in the Amazon that serve remote communities. Manaus, in particular, serves as the main hub and final market for regional agricultural produce, most notably for fish, bananas, cassava and timber (Neto et al. 2007 ). In Table 2 ). We have also included the totals of all services in general as these are the totals on which we base our index. However, we do see some notable differences between the different subsectors and between Manaus and Belém. For example, the strongest growth among transportation activities is in road transport. In Belém the number of people employed in road transportation actually declined by 10 per cent. Yet in general for Belém, we see a stabilization of the share of transportation activity within the overall urban economy. For Manaus and Brazil as a whole, on the other hand, we see a strong absolute and relative growth in both the number of employees and the number of firms in the transport sector. When we compare the location quotients of Belém and Manaus for the period we observe a distinctive pattern (Table 3) . What becomes clear is that in 1996 both Manaus and Belém were relatively specialized in terms of transportation firms as compared to the national average. This specialization is stronger for Manaus than for Belém. In terms of number of firms we see that in 2006 the LQs declined for both Belém and Manaus. In the case of Belém, transportation is under-represented compared to the national average in 2006. When we look at employment in transportation activity we see that
Belém was below the national share in 1996 and that its share further declined in 2006. In contrast,
for Manaus the share of people employed in transportation activity, compared to the national share, actually increased in the period 1996-2006. In addition, the rise of the LQ in employment as compared to a decline of number of firms in Manaus might suggest that the average firm size has increased over the years -that is, fewer firms employ more people in transportation activity (contrasting with national trends).
Towards a new urban assemblage?
Brazil is currently experiencing a new commodity boom, most notably through increased global demands for resources such as oil and gas, soybeans and new agricultural produce (e.g. açai Belém currently fails to attract infrastructure investments from the private sector. In addition, the port faces locational constraints for expansion at its current location, and its envisaged rail head is not likely to be at the current port location, but southwest of the city at Porto Vila do Conde.
Furthermore, Belém is facing competition from new locations being developed in the wider region.
In Ponta da Madeira (near Sao Luis), mining giant Vale is currently upgrading existing terminal facilities and is planning to make Ponta da Madeira its largest export centre by the year 2015. Its existing rail link with the mines in the Para state are being upgraded to carry as many 330 car trains at a cost of 4.5 billion reals or approximately 2.8 billion US$ (The Economist, 21-5-2011 , p.53-54, 2011 . Thus, much of the growth in exports of iron ore will be accommodated in Ponta da Madeira instead of Belém.
Another major threat for Belém comes from investments in the ports of Suape, near Recife, and Pecém, near Fortaleza. In both port locations the national oil and gas company Petrobras is currently building major oil refineries. New rail links from both ports are also under construction Approximately 80 per cent of the deforested area in the Amazon is within 30kms of official roads and highways (Barreto et al. 2005) . So, while Manaus and Amazonas state still have the lowest levels of deforestation in the entire Amazon, the upgrading of the BR-319 Manaus-Porto Velho highway will link Amazonas state with the so-called 'arc of deforestation' in Rondonia state (Fearnside and Graça 2006) and in its wake the further large-scale cultivation of the planet's largest rainforest.
Conclusions
The Amazon River has for centuries been the lifeblood of this remote region. Assemblage in Belém seems to be more restricted, at least in terms of transportation activity and infrastructure development. Despite being located near major iron ore mines and soybean plantations in Para state and government plans for investment in rail connections, the port of Belém lacks space for expansion and is currently missing out on private (foreign) investments as experienced in locations in the northeast. The lack of port-industrial infrastructure investments in Belém might, on the other hand, be a blessing in disguise as it will allow it to move beyond the lock-in experienced by many port-industrial cities. In terms of future research, more empirically informed analysis 'on the ground' is needed on two issues. First, research will need to focus on the chains and flows of specific commodities that move through Belém or Manaus and from there on to the global market.
One of these commodities currently being planned for further study by the authors (under the GOLLS-Governance of Labour and Logistics for Sustainability-project) is the açai fruit (Pegler, 2011) . Native to the Amazon, açai fruit has currently and successfully been introduced into fruit juices and dairy products in export markets (e.g. dairy products giant FrieslandCampina from the Netherlands has become a major buyer of açai fruit in the development of new product lines), while still maintaining small scale production and the 'just' inclusion of local labor. Further analysis of the global supply chain of açai fruit, from its cultivation in the Amazon to its consumption should focus, in particular, on a critical understanding of the sustainability of the chain (in terms of labor conditions and the environment), the locations of value creation, capture and governance within these chains and the role that logistics processes play. The second line of research needs to deal with developing an empirical understanding of what we would call 'the politics of assemblage', that is the strategic coupling by particular actors of the factors of 'site' and 'situation'. In such a perspective we need to empirically study the strategic-relational aspects of assemblage within these two cities and how actors operating at various scales secure their interests. Interesting in this context of territorial governance is that in the state of Para, at the moment of writing, parliamentary initiatives are taken up to split the political and administrative structure of the state into three.
Ostensibly this is because of the problems of effective government control over a vast state territory from a single capital in Belém (The Economist, 3-12-2011, p.49/50.) . A different interpretation could be that resource dependent interests, iron ore and soy bean, are pushing for administrativeterritorial reform exactly in order to secure their economic fortunes.
Within this context, Amazonia is a region that deserves further understanding as it is one of the world's most precious natural resources. While infrastructure upgrading provides economic opportunities, Amazonia is also an area under great pressure from unsustainable development and capitalist exploitation. To us, the best way to help its preservation is to constantly assess its development and critically engage in research that supports true sustainable development. 
Wouter Jacobs

